
SEQUENCE LISTING 

<110> Kim, Sun-Young; Kim, Kee-Won; Kim, Tae-Han; Hwang, Jeong-Ho; Kim, 
Seon-Hee; Lee, Sun-Young 

<120> Heterologous Protein Production System using Avian Cells 

<140> 09/029,042 

<141> 1998-05-15 

<150> PCT/KR96/00145 

<151> 1996-08-23 

<160> 11 

<210> 1 

<211> 1584 

<212> DNA 

<213> erythropoietin 

<400> ATGGGGGTGC ACGAATGTCC TGCCTGGCTG TGGCTTCTCC TGTCCCTGCT 
GTCGCTCCCT CTGGGCCTCC CAGTCCTGGG CGCCCCACCA CGCCTCATCT 
GTGACAGCCG AGTCCTGGAG AGGTACCTCT TGGAGGCCAA GGAGGCCGAG 
AATATCACGG TGAGACCCCT TCCCCAGCAC ATTCCACAGA ACTCACGCTC 
AGGGCTTCAG GG-AACTCCT CCCAG-ATCC AGGAACCTGG CACTTGGTTT 
GGGGTGGAGT TGGGAAGCTA GACACTGCCC CCCTACATAA GAATAAGTCT 
GGTGGCCCCA AACCATACCT GGAAACTAGG CAAGGAGCAA AGCCAGCAGA 
TCCTACGGCC TGTGGGCCAG GGCCAG-AGC CTTCAGGGAC CCTTGACTCC 
CCGGGCTGTG TGCATTTCAG ACGGGCTGTG CTGAACACTG CAGCTTGAAT 
GAGAATATCA CTGTCCCAGA CACCAAAGTT AATTTCTATG CCTGGAAGAG 
GATGGAGGTG AGTTCCTTTT TTTTTTTTTT TCCTTTCTTT TGGAGAATCT 
CATTTGCGAG CCTGATTTTG GATGAAAGGG AGAATGATCG GGGGAAAGGT 
AAAATGGAGC AGCAGAGATG AGGCTGCCTG GGCGCAGAGG CTCACGTCTA 
TAATCCCAGG CTGAGATGGC CGAGATGGGA GAATTGCTTG AGCCCTGGAG 
GTTCAGACCA ACCTAGGCAG CATAGTGAGA TCCCCCATCT CTACAAACAT 
TTAAAAAAAT TAGTCAGGTG AAGTGGTGCA TGGTGGTAGT CCCAGATATT 
TGGAAGGCTG AGGCGGGAGG ATCGCTTGAG CCCAGGAATT TGAGGCTGCA 
GTGAGCTGTG ATCACACCAC TGCACTCCAG CCTCAGTGAC AGAGTGAGGC 
CCTGTCTCAA AAAAGAAAAG AAAAAAGAAA AATAATGAGG GCTGTATGGA 
ATACATTCAT TATTCATTCA CTCACTCACT CACTCATTCA TTCATTCATT 
CATTCAACAA GTCTTATTGC ATACCTTCTG TTTGCTCAGC TTGGTGCTTG 
GGGCTGCTGA GGGGCAGGAG GGAGAGGGTG ACATGGGTCA GCTGACTCCC 
AGAGTCCACT CCCTGTAGGT CGGGCAGCAG GCCGTAGAAG TCTGGCAGGG 
CCTGGCCCTG CTGTCGGAAG CTGTCCTGCG GGGCCAGGCC CTGTTGGTCA 
ACTCTTCCCA GCCGTGGGAG CCCCTGCAGC TGCATGTGGA TAAAGCCGTC 
AGTGGCCTTC GCAGCCTCAC CACTCTGCTT CGGGCTCTGG GAGCCCAGGT 



1 



9 



+ 



GAGTAGGAGC GGACACTTCT GCTTGCCCTT TCTGTAAGAA GGGGAGAAGG 
GTCTTGCTAA GGAGTACAGG AACTGTCCGT ATTCCTTCCC TTTCTGTGGC 
ACTGCAGCGA CCTCCTGTTT TCTCCTTGGC AGAAGGAAGC CATCTCCCCT 
CCAGATGCGG CCTCAGCTGC TCCACTCCGA ACAATCACTG CTGACACTTT 
CCGCAAACTC TTCCGAGTCT ACTCCAATTT CCTCCGGGGA AAGCTGAAGC 
TGTACACAGG GGAGGCCTGC AGGACAGGGG AC AG AT G A 



<210> 2 

<211> 1582 

<212> DNA 

<213> erythropoietin 

<400> ATGGGGGTGC ACGAATGTCC TGCCTGGCTG TGGCTTCTCC TGTCCCTGCT 
GTCGCTCCCT CTGGGCCTCC CAGTCCTGGG CGCCCCACCA CGCCTCATCT 
GTGACAGCCG AGTCCTGGAG AGGTACCTCT GGAGGCCAAG GAGGCCGAG 
AATATCACGG TGAGACCCCT TCCCCAGCAC ATTCCACAGA ACTCACGCTC 
AGGGCTTCAG GG-AACTCCT CCCAG-ATCC AGGAACCTGG CACTTGGTTT 
GGGGTGGAGT TGGGAAGCTA GACACTGCCC CCCTACATAA GAATAAGTCT 
GGTGGCCCCA AACCATACCT GGAAACTAGG CAAGGAGCAA AGCCAGCAGA 
TCCTAC-GCC TGTGG-CCAG GGCCAG-AGC CTTCAGGGAC CCTTGACTCC 
CCGGGCTGTG TGCATTTCAG ACGGGCTGTG CTGAACACTG CAGCTTGAAT 
GAGAATATCA CTGTCCCAGA CACCAAAGTT AATTTCTATG CCTGGAAGAG 
GATGGAGGTG AGTTCCTTTT TTTTTTTTTT TCCTTTCTTT TGGAGAATCT 
CATTTGCGAG CCTGATTTTG GATGAAAGGG AGAATGATCG AGGGAAAGGT 
AAAATGGAGC AGCAGAGATG AGGCTGCCTG GGCGCAGAGG CTCACGTCTA 
TAATCCCAGG CTGAGATGGC CGAGATGGGA GAATTGCTTG AGCCCTGGAG 
GTTCAGACCA ACCTAGGCAG CATAGTGAGA TCCCCCATCT CTACAAACAT 
TTAAAAAAAT TAGTCAGGTG AAGTGGTGCA TGGTGGTAGT CCCAGATATT 
TGGAAGGCTG AGGCGGGAGG ATCGCTTGAG CCCAGGAATT TGAGGCTGCA 
GTGAGCTGTG ATCACACCAC TGCACTCCAG CCTCAGTGAC AGAGTGAGGC 
CCTGTCTCAA AAAAGAAAAG AAAAAAGAAA AATAATGAGG GCTGTATGGA 
ATACGTTCAT TATTCATTCA CTCACTCACT CACTCATTCA TTCATTCATT 
CATTCAACAT GTCTTATTGC ATACCTTCTG TTTGCTCAGC TTGGTGCTTG 
AGAGTCCACT CCCTGTAGGT CGGGCAGCAG GCCGTAGAAG TCTGGCAGGG 
CCTGGCCCTG CTGTCGGAAG CTGTCCTGCG GGGCCAGGCC CTGTTGGTCA 
ACTCTTCCCA GCCGTGGGAG CCCCTGCAGC TGCATGTGGA TAAAGCCGTC 
AGTGGCCTTC GCAGCCTCAC CACTCTGCTT CGGGCTCTGG GAGCCCAGGT 
GAGTAGGAGC GGACACTTCT GCTTGCCCTT TCTGTAAGAA GGGGAGAAGG 
GTCTTGCTAA GGAGTACAGG AACTGTCCGT ATTCCTTCCC TTTCTGTGGC 
ACTGCAGCGA CCTCCTGTTT TCTCCTTGGC AGAAGGAAGC CATCTCCCCT 
CCAGATGCGG CCTCAGCTGC TCCACTCCGA ACAATCACTG CTGACACTTT 
CCGCAAACTC TTCCGAGTCT ACTCCAATTT CCTCCGGGGA AAGCTGAAGC 
TGTACACAGG GGAGGCCTGC AGGACAGGGG AC AG AT G A 
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<210> 3 

<211> 1585 

<212> DNA 

<213> erythropoietin 

<400> ATGGGGGTGC ACGAATGTCC TGCCTGGCTG TGGCTTCTCC TGTCCCTGCT 
GTCGCTCCCT CTGGGCCTCC CAGTCCTGGG CGCCCCACCA CGCCTCATCT 
GTGACAGCCG AGTCCTGGAG AGGTACCTCT TGGAGGCCAA GGAGGCCGAG 
AATATCACGG TGAGACCCCT TCCCCAGCAC ATTCCACAGA ACTCACGCTC 
AGGGCTTCAG GG-AACTCCT CCCAG-ATCC AGGAACCTGG CACTTGGTTT 
GGGGTGGAGT TGGGAAGCTA GACACTGCCC CCCTACATAA GAATAAGTCT 
GGTGGCCCCA AACCATACCT GGAAACTAGG CAAGGAGCAA AGCCAGCAGA 
TCCTACGGCC TGTGGGCCAG GGCCAA-AAC CTTCAGGGAC CCTTGACTCC 
CCGGGCTGTT TGCATTTCAG ACGGGCTGTG CTGAACACTG CAGCTTGAAT 
GAAAATATCA CTGTCCCAGA CACCAAAGTT AATTTCTATG CCTGGAAGAG 
GATGGAGGTG AGTTCCTTTT TTTTTTTTTT TCCTTTCTTT TGGAGAATCT 
CATTTGCGAG CCTGATTTTG GATGAAAGGG AGAATGATCG AGGGAAAGGT 
AAAATGGAGC AGCAGAGATG AGGCTGCCTG GGCGCAGAGG CTCACGTCTA 
TAATCCCAGG CTGAGATGGC CGAAATGGGA GAATTGCTTG AGCCCTGGAG 
GTTCAGACCA ACCTAGGCAG CATAGTGAGA TCCCCCATCT CTACAAACAT 
TTAAAAAAAT TAGTCAGGTG AAGTGGTGCA TGGTGGTAGT CCCAGATATT 
TGGATGGCTG AGGCGGGAGG ATCGCTTGAG CCCAGGAATT TGAGGCTGCA 
GTGAGCTGTG ATCACACCAC TGCACTCCAG CCTCAGTGAC AGAATGAGGC 
CCTGTCTCAA AAAAGAAAAG AAAAAAGAAA AATAATGAGG GCTGTATGGA 
ATACATTCAT TATTCATTCA CTCACTCACT CACTCATCCA TTCATTCATT 
CATTCAACAA GTCTTATTGC ATACCTTCTG TTTGCTCAGC TTGGTGCTCG 
/ GGGCTGCTGA GGGGCAGGAG GGAGAGGGTG ACATGGGTCA GCTGACTCCC 

AGAGTCCACT CCCTGTAGGT CGGGCAACAG GCCGTAGAAG TCTGGCAGGG 
CCTGGCCCTG CTGTCGGAAG CTGTCCTGCG GGGCCAGGCC CTGTTGGTCA 
ACTTTTCCCA GCCGTGGGAG CCCCTGCAGC TGCATGTGGA TAAAGCCGTC 
AGTGGCCTTC GCAGCCTCAC CACTCTGCTT CGGGCTCTGG GAGCCCAGGT 
GAGTAGGAGC GGACACTTCT GCTTGCCCTT TCTGTAAGAA GGGGAGAAGG 
GTCTTGCTAA GGAGTACAGG AACTGTCCGT ATTCCTTCCC TTTCTGTGGC 
ACTGCAGCGA CCTCCTGTTT TCTCCTTGGC AGAAGGAAGC CATCTCCCCT 
CCAGATGCGG CCTCAGCTGC TCCACTCCGA ACAATCACTG CTGACACTTT 
CCGCAAACTC TTCCGAGTCT ACTCCAATTT CCTCCGGGGA AAGCTGAAGC 
TGTACACAGG GGAGGCCTGC AGGACAGGGG AC AG AT G A 



<210> 4 

<211> 1585 

<212> DNA 

<213> erythropoietin 

<400> ATGGGGGTGC ACGAATGTCC TGCCTGGCTG TGGCTTCTCC TGTCCCTGCT 
GTCGCTCCCT CTGGGCCTCC CAGTCCTGGG CGCCCCACCA CGCCTCATCT 



3 



GTGACAGCCG AGTCCTGGAG AGGTACCTCT TGGAGGCCAA GGAGGCCGAG 
AATATCACGG TGAGACCCCT TCCCCAGCAC ATTCCACAGA ACTCACGCTC 
AGGGCTTCAG GG-AACTCCT CCCAG-ATCC AGGAACCTGG CACTTGGTTT 
GGGGTGGAGT TGGGAAGCTA GACACTGCCC CCCTACATAA GAATAAGTCT 
GGTGGCCCCA AACCATACCT GGAAACTAGG CAAGGAGCAA AGCCAGCAGA 
TCCTACGGCC TGTGGGCCAG GGCCAGGAGC CTTCAGGGAC CCTTGACTCC 
CCGGGCTGTG TGCATTTCAG AAGGGCTGTG CTGAACACTG CAGCTTGAAT 
GAGAATATCA CTGTCCCAGA CACCAAAGTT AATTTCTATG CCTGGAAGAG 
GATGGAGGTG AGTTCCTTTT TTTTTTTTTT TCCTTTCTTT TGGAGAATCT 
CATTTGCGAG CCTGATTTTG GATGAAAGGG AGAGTGATCG AGGGAAAGGT 
AAAATGGAGC AGCAGAGATG AGGCTGCCTG GGCGCAGAGG CTCACGTCTA 
TAATCCCAGG CTGAGATGGC CGAGATGGGA GAATTGCTTG AGCCCTGGAG 
GTTCAGACCA ACCTAGGCAG CATAGTGAGA TCCCCCATCT CTACAAACAT 
TTAAAAAAAT TAGTCAGGTG AAGTGGTGCA TGGTGGTAGT CCCAGATATT 
TGGAAGGCTG AGGCGGGAGG ATCGCTTGAG CCCAGGAATT TGAGGCTGCG 
GTGAGCTGTG ATCACACCAC TGCACTCCAG CCTCAGTGAC AGAGTGAGGC 
CCTGTCTCAA AAAAGAAAAG AAAAAAGAAA AATAATGAGG GCTGTATGGA 
ATACATTCAT TATTCATTCA CTCACTCACT CACTCATTCA TTCATTCATT 
CATTCAACAA GTCTTATTGC ATACCTTCTG TTTGCTCAGC TTGGTGCTTG 
GGGCTGCTGA GGGGCAGGAG GGTGAGGGTG ACATGGGTCA GCTGACTCCC 
AGAGTCCACT CCCTGTTGGT CGGGCAGCAG GCCGTAGAAG TCTGGCAGGG 
CCTGGCCCTG CTGTCGGAAG CTGTCCTGCG GGGCCAGGCC CTGTTGGTCA 
ACTCTTCCCA GCCGTGGGAG CCCCTGCAGC TGCATGTGGA TAAAGCCGTC 
AGTGGCCTTC GCAGCCTCAC CACTCTGCTT CGGGCTCTGG GAGCCCAGGT 
GAGTAGGAGC GGACACTTCT GCTTGCCCTT TCTGTAAGAA GGGGAGAAGG 
GTCTTGCTAA GGAGTACAGG AACTGTCCGT ATTCCTTCCC TTTCTGTGGC 
ACTGCAGCGA CCTCCTGTTT TCTCCTTGGC AGAAGGAAGC CATCTCCCCT 
CCAGATGCGG CCTCAGCTGC TCCACTCCGA ACAATCACTG CTGACACTTT 
CCGCAAACTC TTCCGAGTCT ACTCCAATTT CCTCCGGGGA AAGCTGAAGC 
TGTACACAGG GGAGGCCTGC AGGACAGGGG ACAGATGA 



<210> 5 

<211> 1583 

<212> DNA 

<213> erythropoietin 

<4 00> ATGGGGGTGC ACGAATGTCC 
GTCGCTCCCT CTGGGCCTCC 
GTGACAGACG AGTCCTGGAG 
AATATCACGG TGAGACCCCT 
AGGGCTTCAG GG-AACTCCT 
GGGGTGGAGT TGGGAAGCTA 
GGTGGCCCCA AACCATACCT 
TCCTACGGCC TGTGGCCCAG 
CCGGGCTGTG TGCATTTCAG 
GAGAATATCA CTGTCCCAGA 
GATGGAGGTG AGTTCCTTTT 
CATTTGCGAG CCTGATTTTG 



TGCCTGGCTG TGGCTTCTCC TGTCCCTGCT 
CAGTCCTGGG CGCCCCACCA CGCCTCATCT 
AGGTACCTCT TGGAGGCCAA GGAGGCCGAG 
TCCCCAGCAC ATTCCACAGA ACTCACGCTC 
CCCAG-ATCC AGGAACCTGG CACTTGGTTT 
GACACTGCCC CCCTACATAA GAATAAGTCT 
GGAAACTAGG CAAGGAGCAA AGCCAGCAGA 
GGGCA-GAGC CTTCAGGGAC CCTTGACTCC 
ACGGGCTGTG CTGAACACTG CAGCTTGAAT 
CACCAAAGTT AATTTCTATG CCTGGAAGAG 
TTTTTTTT — TCCTTTCTTT TGGAGAATCT 
GATGAAAGGG AGAATGATCG AGGGAAAGGT 



4 



AAAATGGAGC AGCAGAGATG AGGCTGCCTG GGCGCAGAGG CTCACGTCTA 
TAATCCCAGG CTGAGACGGC CGAGATGGGA GAATTGCTTG AGCCCTGGAG 
GTTCAGACCA ACCTAGGCAG CATAGTGAGA TCCCCCATCT CTACAAACAT 
TTAAAAAAAT TAGTCAGGTG AAGTGGTGCA TGGTGGTAGT CCCAGATATT 
TGGAAGGCTG AGGCGGGAGG ATCGCTTGAG CCCAGGAATT TGGGGCTGCA 
GTGAGCTGTG ATCACACCAC TGCAATCCAG CCTCAGTGAC AGAGTGAGGC 
CCTGTCTCAA AAACGAAAAG AAAAAAGAAA AATAATGAGG GCTGTATGGA 
ATACATTCAT TATTCATTCA CTCACTCACT CACTCATTCA TTCATTCATT 
CATTCAACAA GTCTTATTGC ATACCTTCTG TTTGCTCAGC TTGGTGCTTG 
GGCCTTCTGA GGGGCAGGAG GGAGAGGGTG ACATGGGTCA GCTGACTCCC 
AGAGTCCACT CCCTGTAGGT CGGGCAGCAG GCCGTAGAAG TCTGGCAGGG 
CCTGGCCCTG CTGTCGGAAT CTGTCCTGCG GGGCCAGGCC CTGTTGGTCA 
ACTCTTCCCA ACCGTGGGAG CCCCTGCAGC TGCATGTGGA TAAAGCCGTC 
AGTGGCCTTC GCAGCCTCAC CACTCTGCTT CGGGCTCTGG GAGCCCAGTT 
GAGTAGGAGG GGACACTTCT GCTTGCCCTT TGTGTAAGAA GGAGAGAAGG 
GTCTTGCTAA GGAGTACAGG AACTGTCCGT ATTCCTTCCC TTTCTGTGGC 
ACTGCAGCGA CCTCCTGTTT TCTCCTTGGC AGAAGGAAGC CATCTCCCCT 
CCAGATGCGG CCTCAGCTGC TCCACTCCGA ACAATCACTG CTGATACTTT 
CCGCAAACTC TTCCGAGTCT ACTCCAATTT CCTCCGGGGA AAGCTGAAGC 
TGTACACAGG GGAGGCCTGC AGGACAGGGG ACAGATGA 



<210> 6 

<211> 1586 

<212> DNA 

<213> erythropoietin 

<400> ATGGGGGTGC ACGAATGTCC 
GTCGCTCCCT CTGGGCCTCC 
GTGACAGCCG AGTCCTGGAG 
AATATCACGG TGAGACCCCT 
AGGGCTTCAG GGGAACTCCT 
GGGGTGGAGT TGGGAAGCTA 
GGTGGCCCCA AACCATACCT 
TCCTACGGCC TGTGGCCCAG 
CCGGGCTGTG TGCATTCCAG 
GAGAATATCA CTGTCCCAGA 
GATGGAGGTG AGTTCCTTTT 
CATTTGCGAG CCTGATTTGG 
AAAATGGAGC AGCAGAGATG 
TAATCCCAGG CTGAGATGGC 
GTTCAGACCA ACCTAGGCAG 
TTAAAAAAAT TAGTCAGGTG 
TGGAAGGCTG AGGCGGGAGG 
GTGAGCTGTG ATCACACCAC 
CCTGTCTCAA AAAAGAAAAG 
ATACATTCAT TATTCATTCA 
CATTCAACAA GTCTTATTGC 
GGGCTGCTGA GGGGCAGGAG 



TGCCTGGCTG TGGCTTCTCC TGTCCCTGCT 
CAGTCCTGGG CGCCCCACCA CGCCTCATCT 
AGGTACCTCT TGGAGGCCAA GGAGGCCGAG 
TCCCCAGCAC ATTCCACAGA ACTCACGCTC 
CCCAGGATCC AGGAACCTGG CACTTGGTTT 
GACACTGCCC CCCTACATAA GAATAAGTCT 
GGAAACTAGG CAAGGAGCAA AGCCAGCAGA 
GGCCA-GAGC CTTCAGGGAC CCTTGACTCC 
ACGGGCTGTG CTGAACACTG CAGCTTGAAT 
CACCAAAGTT AATTTCTATG CCTGGAAGAG 
TTTTTTTTTT TCCTTTCTTT TGGAGAATCT 
GATGAAAGGG AGAATGATCG AGGGAAAGGT 
AGGCTGCCTG GGCGCAGAGG CTCCAGTCTA 
CGAGATGGGA GAATTGCTTG AGCCCTGGAG 
CCTAGTGAGA TCCCCCATCT CTACAAACAT 
AAGTGGTGCA TGGTGGTAGT CCCAGATATT 
ATCGCTTGAG CCCAGGAATT TGAGGCTGCA 
TGCACTCCAG CCTCAGTGAC AGAGTGAGGC 
AAAAAAGAAA AATTATGAGG GCTGTATGGA 
CTCACTCACT CACTCATTCA TTCATTCATT 
ATACCTTCTG TTTGCTCAGC TTGGTGCTTG 
GGAGAGGGTG ACATGGGITC ACTGACTCCC 



5 



AGAGTCCACT CCCTGTAGGT CGGGCAGCAG GCCGTAGAAG TCTGGCAGGG 
CCTGGCCCTG CTGTCGGAAG CTGTCCTGCG GGGCCAGGCC CTGTTGGTCA 
ACTCTTCCCA GCCGTGGGAG CCCCTGCAGC TGCATGTGGA TAAAGCCGTC 
AGTGGCCTTC GCAGCCTCAC CACTCTGCTT CGGGCTCTGG GAGCCCAGGT 
GAGTAGGAGC GGACACTTCT GCTTGCCCTT TCTGTAAGAA GGGGAGAAGG 
GTCTTGCTAA GGAGTACAGG ATCTGTCCGT ATTCCTTCCC TTTCTGTGGC 
ACTGCAGCGA CCACCTGTTT TCTCCTTGGC AGAAGGAAGC CATCTCCCCT 
CCAGATGCGG CCTCAGCTGC TCCACTCCGA ACAATCACTG CTGACACTTT 
CCGCAAACTC TTCCGAGTCT ACTCCAATTT CCTCCGGGGA GAGCTGAAGC 
TGTACACAGG GGAGGCCTGC AGGACAGGGG ACGGATGA 



<210> 7 

<211> 193 

<212> PRT 

<213> erythropoietin gene 
<400> 



) 



Met 


Gly 


Val 


His 


Glu 


Cys 


Pro 


Ala 


Trp 


Leu 


Trp 


Leu 


Leu 


Leu 


Ser 


Leu 


Ser 


Leu 


Pro 


Leu 


Gly 


Leu 


Pro 


Val 


Leu 


Gly 


Ala 


Pro 


Pro 


Arg 


lie 


Cys 


Asp 


Ser 


Arg 


Val 


Leu 


Glu 


Arg 


Tyr 


Leu 


Leu 


Glu 


Ala 


Lys 


Ala 


Glu 




























Asn 


He 


Thr 


Thr 


Gly 


Cys 


Ala 


Glu 


His 


Cys 


Ser 


Leu 


Asn 


Glu 


Asn 


Thr 


Val 


Pro 


Asp 


Thr 


Lys 


Val 


Asn 


Phe 


Tyr 


Ala 


Trp 


Lys 


Arg 


Met 


Val 


Gly 


Gin 


Gin 


Ala 


Val 


Glu 


Val 


Trp 


Gin 


Gly 


Leu 


Ala 


Leu 


Leu 


Glu 


Ala 




























Val 


Leu 


Arg 


Gly 


Gin 


Ala 


Leu 


Leu 


Val 


Asn 


Ser 


Ser 


Gin 


Pro 


Trp 


Pro 


Leu 


Gin 


Leu 


His 


Val 


Asp 


Lys 


Ala 


Val 


Ser 


Gly 


Leu 


Arg 


Ser 


Thr 


Thr 


Leu 


Leu 


Arg 


Ala 


Leu 


Gly 


Ala 


Gin 


Lys 


Glu 


Ala 


He 


Ser 


Pro 


Asp 


























Phe 


Ala 


Ala 


Ser 


Ala 


Ala 


Pro 


Leu 


Arg 


Thr 


He 


Thr 


Ala 


Asp 


Thr 


Lys 


Leu 


Phe 


Arg 


Val 


Val 


Ser 


Asn 


Phe 


Leu 


Arg 


Gly 


Lys 


Leu 


Lys 


Tyr 


Thr 


Gly 


Glu 


Ala 


Cys 


Arg 


Thr 


Gly 


Asp 


Arg 











<210> 
<211> 
<212> 
<213> 
<400> 
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193 
PRT 



erythropoietin gene 



Met Gly 
Leu Ser 
He Cys 
Ala Glu 
Asn He 
Thr Val 
Val Gly 



Val His 
Leu Pro 
Asp Ser 

Thr Thr 
Pro Asp 
Gin Gin 



Cys 


Pro 


Ala 


Trp 


Leu 


Trp 


Leu 


Leu 


Leu 


Ser 


Gly 


Leu 


Pro 


Val 


Leu 


Gly 


Ala 


Pro 


Pro 


Arg 


Val 


Leu 


Glu 


Arg 


Tyr 


Leu 


Leu 


Glu 


Ala 


Lys 


Cys 


Ala 


Glu 


His 


Cys 


Ser 


Leu 


Asn 


Glu 


Asn 


Lys 


Val 


Asn 


Phe 


Tyr 


Ala 


Trp 


Lys 


Arg 


Met 


Val 


Glu 


Val 


Trp 


Gin 


Gly 


Leu 


Ala 


Leu 


Leu 
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• 



4 



















Val 


Leu 


Arg 


Gly 


Gin 


Ala 


Leu 


Leu 


Pro 


Leu 


Gin 


Leu 


His 


Val 


Asp 


Lys 


Thr 


Thr 


Leu 


Leu 


Arg 


Ala 


Leu 


Gly 


Pro 


Asp 














Ala 


Ala 


Ser 


Ala 


Ala 


Pro 


Leu 


Arg 


Lys 


Leu 


Phe 


Arg 


Val 


Val 


Ser 


Asn 


Tyr 


Thr 


Gly 


Glu 


Ala 


Cys 


Arg 


Thr 



Val Asn Ser Ser Gin Pro Trp Glu 
Ala Val Ser Gly Leu Arg Ser Leu 
Ala Gin Lys Glu Ala He Ser Pro 

Thr He Thr Ala Asp Thr Phe Arg 
Phe Leu Arg Gly Lys Leu Lys Leu 
Gly Asp Arg 



<210> 
<211> 
<212> 
<213> 
<400> 



/ 
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193 
PRT 

erythropoietin gene 



Met 
Leu 
He 
Ala 
Asn 
Thr 
Val 
Glu 
Val 
Pro 
Thr 
Pro 
Ala 
Lys 
Tyr 



Gly 
Ser 
Cys 
Glu 
He 
Val 
Gly 
Ala 
Leu 
Leu 
Thr 
Asp 
Ala 
Leu 
Thr 



Val His Glu Cys 
Leu Pro Leu Gly 
Asp Ser Arg Val 

Thr Lys Gly Cys 
Pro Asp Thr Lys 
Gin Gin Ala Val 

Arg Gly Gin Ala 
Gin Leu His Val 
Leu Leu Arg Ala 

Ser Ala Ala Pro 
Phe Arg Val Tyr 
Gly Glu Ala Cys 



Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 
Leu Pro Val Leu Gly Ala Pro Pro Arg Leu 
Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 

Ala Glu His Cys Ser Leu Asn Glu Asn He 
Val Asn Phe Tyr Ala Trp Lys Arg Met Glu 
Glu Val Trp Gin Gly Leu Ala Leu Leu Ser 

Leu Leu Val Asn Ser Ser Gin Pro Trp Glu 
Asp Lys Ala Val Ser Gly Leu Arg Ser Leu 
Leu Gly Ala Gin Lys Glu Ala He Ser Pro 

Leu Arg Thr He Thr Ala Asp Thr Phe Arg 
Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu 
Arg Thr Gly Asp Arg 



<210> 10 
<211> 193 
<212> PRT 

<213> erythropoietin gene 

<400> Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 
Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu 
He Cys Asp Arg Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 
Ala Glu 

Asn He Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn He 
Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg Met Glu 
Val Gly Gin Gin Ala Val Glu Val Trp Gin Gly Leu Ala Leu Leu Ser 
Glu Ser 

Val Leu Arg Gly Gin Ala Leu Leu Val Asn Ser Ser Gin Pro Trp Glu 
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Pro 


Leu 


Gin 


Leu 


Thr 


Thr 


Leu 


Leu 


Pro 


Asp 






Ala 


Ala 


Ser 


Ala 


Lys 


Leu 


Phe 


Arg 


Tyr 


Thr 


Gly 


Glu 



His Val Asp Lys 
Arg Ala Leu Gly 

Ala Pro Leu Arg 
Val Tyr Ser Asn 
Ala Cys Arg Thr 



Ala Val Ser Gly 
Ala Gin Lys Glu 

Thr lie Thr Ala 
Phe Leu Arg Gly 
Gly Asp Arg 



Leu Arg Ser Leu 
Ala lie Ser Pro 

Asp Thr Phe Arg 
Lys Leu Lys Leu 



<210> 11 

<211> 193 

<212> PRT 

<213> erythropoietin gene 
<400> 



Met 


Gly 


Val 


His 


Glu 


Cys 


Pro 


Ala 


Trp 


Leu 


Trp 


Leu 


Leu 


Leu 


Ser 


Leu 


Leu 


Ser 


Leu 


Pro 


Leu 


Gly 


Leu 


Pro 


Val 


Leu 


Gly 


Ala 


Pro 


Pro 


Arg 


Leu 


He 


Cys 


Asp 


Ser 


Arg 


Val 


Leu 


Glu 


Arg 


Tyr 


Leu 


Leu 


Glu 


Ala 


Lys 


Glu 


Ala 


Glu 




























He 


Asn 


He 


Thr 


Thr 


Gly 


Cys 


Ala 


Glu 


His 


Cys 


Ser 


Leu 


Asn 


Glu 


Asn 


Thr 


Val 


Pro 


Asp 


Thr 


Lys 


Val 


Asn 


Phe 


Tyr 


Ala 


Trp 


Lys 


Arg 


Met 


Glu 


Val 


Gly 


Gin 


Gin 


Ala 


Val 


Glu 


Val 


Trp 


Gin 


Gly 


Leu 


Ala 


Leu 


Leu 


Ser 


Glu 


Ala 






























Val 


Leu 


Arg 


Gly 


Gin 


Ala 


Leu 


Leu 


Val 


Asn 


Ser 


Ser 


Gin 


Pro 


Trp 


Glu 


Pro 


Leu 


Gin 


Leu 


His 


Val 


Asp 


Lys 


Ala 


Val 


Ser 


Gly 


Leu 


Arg 


Ser 


Leu 


Thr 


Thr 


Leu 


Leu 


Arg 


Ala 


Leu 


Gly 


Ala 


Gin 


Lys 


Glu 


Ala 


He 


Ser 


Pro 


Pro 


Asp 






























Ala 


Ala 


Ser 


Ala 


Ala 


Pro 


Leu 


Arg 


Thr 


He 


Thr 


Ala 


Asp 


Thr 


Phe 


Arg 


Lys 


Leu 


Phe 


Arg 


Val 


Tyr 


Ser 


Asn 


Phe 


Leu 


Arg 


Gly 


Glu 


Leu 


Lys 


Leu 


Tyr 


Thr 


Gly 


Glu 


Ala 


Cys 


Arg 


Thr 


Gly 


Asp 


Gly 
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